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¢ Multi-Depth Deflectometer (MDD)



Sldlas lf. QMGJ,.J szL.uj) U;{LUT 6\.&&}) )‘ G

i e JalS obe sla sy Ole 5l sh 43 e g Sl
L cadllle 3550 03 gudmme af 5 L Glad s 4 Sl
siples slaggsbeg, 3 Shee gb3) sl 4w S o e
i e 5 SIF (slaw s Talas Ll sl 4 S5 L
et o) o 5 (S5 Sl e oz b 650l GV b
3 S0 Ol Soygo 3 5 oplply 5 dal s LT
G Aeelin Bl G3lug) oddm i GhST Sl s
g oz lags b, #lsl obio s s sl Ao
Sl Sas A Olidosd i a3l g0 0 diimds
a Lol ol w8y D)o S 55 e s Oollas!
(i Slagsslos)y S, 3b5 o sla Sbony LI

ML e 5L 3550 S5 0T (655 e Dlads plon]

oolatul 3590 bl £

[1] Abd ElI Halim, A.O. 1983. Geogrid
Reinforcement of Asphalt Pavements, Ph.D.
Dissertation, University of Waterloo, Ontario,
Canada.

[2] Carroll, R.G., Jr., Walls, J.G., and Haas, R. 1987
“Granular base reinforcement of flexible pavements
using geogrids.” Proceedings of Geosynthetics, St.
Paul, MN: IFALI, 46-57.

[3] Webster, S.L. 1993. “Geogrid reinforced base
course for flexible pavements for light aircraft, test
section construction, behavior under traffic,
laboratory tests, and design criteria.” Technique
Report GL-93-6, USAE Waterways Experiment
Station, Vicksburg, MS.

[4] Haas R., Wall, J., and Carroll, R.G. 1988
“Geogrid reinforcement of granular bases in flexible
pavements.” Transportation Research Record 1188,
Transportation Research Board, National Research
Council, Washington D.C., 19-27.

A

S5 Ao § Sy Y

o5 5k slae e b gleSKa Jlle slyls 4 £ 55
b (S s b oS D)3 08,8 55 o ge 5 Sl
bl lan 54y 8 55 40 gamn et 43 5 0ds 1 8 55
SAs dalg Sl g (SAEJE Cools 10T
a5 bl b o 8555 Shes o 5 ool 5002
ke L8 Jlsy (SO b Ol suaie sladis
S s g dal s BeSS 55 s Sla b S5l pn o S 55
24y s el &Y s )t Sole T 1 S
slaely ys bl 4y c:lm? ((Hlaasgy) odd 58795 slaol
)u%cldc(uqlig&ﬂq” L) odid o257,
o g s ST il (a3 s cay ST
(b o b ol shi ) LS 2oy 25755
2 Ol Gl 53 8 85 aa s
5o e Dladlles 5 Gl sdwy ST a5 (g3dxte Silallas
Calisee glaods 3 0T 3,8 Caliee glawi )
0 La.gf,:jpd,u,,@uowm,.;ﬁ;g@o,y
Sl Sy Jals 4575 505 &SS S aws Hlez 55 015
o o ialeST (S5l ¢ glbe anlllan (AKalT

g o gode ildie pumman g (g5l

obin S S Glad god 3l bites AT Slallas s
G141 gzl Glad gas Ao 53 OT slal 457 555 0 4 S o0
Ll g e 2oV B Y 350 oo b slaanr L oS5 58
sl Soo a5 (Saalis 5 (Sl S Cow o
ol plmil iz pa s o Jlesl 657 e b B Slay
Sl 4 ar g b bl Sl 59,0005 A0 e b 55T
g besls 4 ) Olades s (ol 4 0158 Ll a5

358 on (g OSB3 5001 31505 rets 15 Lasl 2



[13] Cox, B.R., McCartney, J.S., Wood, C.M.,
Curry, B. 2010. “Performance evaluation of full-
scale geosynthetic-reinforced flexible pavements
using field cyclic plate load tests.” TRB 2010
Annual Meeting CD-ROM, Transportation Research
Board, Washington, D.C..

[14] Hugo, F., and Martin, A. E. 2004. “Significant
findings from full-scale accelerated pavement
testing.” NCHRP Synthesis of Highway Practice No.
D.C.

[15] Metcalf, J.B. 1996. “Application of Full-scale
Accelerated Pavement Testing.” NCHRP Synthesis
of Highway Practice No. 235, TRB, National
Research Council, Washington D.C.

[16] Newcomb, D. E., Johnson, D.M., Kaker, H.B.,
and Lund, S.M. 1990. “Minnesota Road Research
Project: work plan for research objectives.” Report
MN-RC-2007-16, Minnesota Department of
Transportation, 395 John Ireland Blvd., St.Paul, MN
60100,

[17] Baker, H. B., Buth, M. R., and Van Deusen, D.
A. 1994. “Minnesota Road Research Project load
response instrumentation installation and testing
procedures.” Report No. MN/PR-94/01, Minnesota
Department of Transportation, 395 John Ireland
Boulevard, St. Paul, MN 55155.

[18] Willis, R., Timm, D., West, R. 2009. “Phase 111
NCAT test track findings.” NCAT Report 09-08, 277
Technology Parkway, Auburn, AL 36830.

[19] Chen, D.H., and Hugo, F. “Full-scale
accelerated pavement testing of Texas Mobile Load

Simulator.” Journal of Transportation Engineering,
Vol.124 (5), 1998, 479-490.

[20] Hugo, F., Fults, K., Chen, D.H., and Smit, A.
“An overview of the TXMLS program and lessons
learned.” 1st International Conference on
Accelerated Pavement Testing. Reno, Nevada, USA,
Oct. 18-20, 1999.

[5] Al-Qadi, I.L, Brandon, T.L., Valentine, R.J.,
Lacina, B.A., and Smith, T.E. 1994. “Laboratory
evaluation of geosynthetic-reinforced pavement
sections.” Transportation Research Record 1439,
Transportation Research Board, National Research
Council, Washington D.C., 25-31.

[6] Montanelli, F., Zhao, A., and Rimoldi, P. 1997
“Geosynthetic-reinforced pavement system: testing
and design.” Proceedings of Geosynthetics, IFAI,
Vol.2, Long Beach, California, USA, 619-632.

[71  Perkins, S.S. 1999.  “Geosynthetic
Reinforcement of Flexible Pavements: Laboratory
Based Pavement Test Sections.” Report No.
FHWA/MT-99-001/8138, U.S. Department of
Transportation, Federal Highway Administration,
Washington, D.C.

[8] Leng, J., Ju, TJ., and Gabr, M.A. 2002.
“Characteristics of geogrid-reinforced aggregate
under cyclic load.” Transportation Research Record
Research Council, Washington D.C. 29-35.

[9] Perkins, S.S. 2004. “Evaluation of geosynthetic
reinforced flexible pavement systems using two
pavement test facilities.” Report No. FHWA/MT.

[10] Aran, S., 2006. “Base reinforcement with
biaxial geogrid-long  term  performance.”
Transportation Research Record 1975,
Transportation Research Board, National Research
Council, Washington D.C.:115-123.

[11] Al-Qadi, I.L., Dessouky, S.H., Kwon, J., and
Tutumluer, E. 2008. Geogrid in flexible pavements:
validated mechanism. Transportation Research
Record, Transportation Research Board, National
Research Council, Washington D.C.,102-109.

[12] Henry, K., Clapp, J., Davids, W., Humphrey,
D., and Barna, L. 2009. “Structural improvements
of flexible pavements using geosynthetics for base
course reinforcement.” Report No. ERDC/CRREL
TR-09-11, U.S. Army Corps of Engineers in
conjunction  with u.s. Department  of
Transportation, Pooled Fund Program, Federal
Highway Administration, McLean, VA.



A Review of Studies on Permanent Deformation of Geogrid-Reinforced
Pavements by Laboratory, Field and Accelerated Methods

Amin Modoudit
M.Sc. Student, Civil Engineering Faculty, Semnan University

Email: amin.modoudi@gmail.com

*"Mehdi Akbari

Assistant Professor, Civil Engineering Faculty, Semnan University

Email: akbari@semnan.ac.ir

Gholamali Shafabakhsh?
Professor, Civil Engineering Faculty, Semnan University

Email: ghshafabakhsh@semnan.ac.ir

Kamran Ganji*

M.Sc. Water Engineering and Hydraulic Structures, Civil Engineering Faculty, Shahrood
University of Technology

Email: kamraneganji@gmail.com

Abstract:

To evaluate the performance and function of installing geogrids in pavement, various methods can be used such
as laboratory evaluation methods (including tests of fatigue, grooving, creep, etc.), field study (cross-sectional
execution in parts of different paths), accelerated pavement test (construction of tracks and paths Traffic with
known characteristics and the use of large-scale laboratory equipment) as well as numerical modeling (including
a variety of finite element methods, finite difference, etc.) can be mentioned. The purpose of this study is to review
the results of some recent research on the reinforcement of stabilized and unstabilized layers of pavement with
geogrid, the effectiveness of geogrid in reducing permanent deformation. Among the full-scale methods, the field
method may be the best option to evaluate the performance of geogrid-reinforced pavements due to its adaptation
to the conditions of the study area.
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